To better understand the natural history, management, and outcome of pneumothoraces in HIVinfected patients, we reviewed hospital charts and chest radiographs of HIV-infected adults discharged from the University of Maryland Medical Center over a 6-year period. Sixty pneumothoraces occurred in 39 patients. Twenty-three pneumothoraces resulted from trauma and 37 were spontaneous. Thirty-two (86%) of the spontaneous pneumothoraces occurred in patients with Pneumocystis carinii pneumonia (PCP). Eighty percent of the traumatic pneumothoraces in patients who did not have PCP resolved. Patients who had pneumothorax as well as PCP were more difficult to manage and had a poorer outcome (50% mortality) than those who did not have PCP (25% mortality).
Pneumothorax was first reported in a patient with AIDS and Pneumocystis carinii pneumonia (PCP) in 1984. Although other series of cases have since been published [1] [2] [3] [4] , all but two of these series [1, 2] excluded pneumothoraces that occurred during mechanical ventilation and only one included traumatic pneumothoraces [2] . The aim of this study was to compare the risk factors for as well as the management and outcome of traumatic vs. spontaneous pneumothoraces and pneumothoraces that occur in patients with or without PCP.
Methods
We searched the computerized patient database of the University of Maryland Medical Center for adults who were discharged between January 1987 and January 1993 with a diagnosis of HIV infection and who had a pneumothorax or who had undergone tube thoracostomy. Data were abstracted from inpatient medical records.
Masked chest radiographs were reviewed by one radiologist. The size of the pneumothorax was estimated from the frontal radiograph according to the method of Rhea et a1. [5] . The process was judged to be tension pneumothorax if any contralateral shift in the mediastinum occurred. A traumatic pneumothorax was defined as one that was attributed in the medical record to insertion of a thoracic catheter, a lung biopsy, or trauma. Mechanical ventilation was not considered a traumatic event. A presumptive diagnosis of PCP was made when a patient with a suspicious clinical presentation responded to therapy for P. carinii infection. Acute PCP was defined as occurring within 1 month ofthe pneumothorax, and recent PCP was defined as occurring between 1 and 4 months before the pneumothorax.
Results
Between January 1987 and January 1993, 1,836 HIVinfected patients were admitted to the University of Maryland Medical Center, 301 of whom had PCP. Sixty pneumothoraces were identified in 39 patients; these 39 patients represented 2% of those admitted with HIV infection.
The mean age (± SD) of the 39 patients at the time of the initial pneumothorax was 36 ± 7 years. Twenty-six (67%) of the patients were male, 34 (87%) were African American, and 23 (59%) had a history of injection drug use. Twenty-three patients (59%) had a single pneumothorax, 12 (31%) had two pneumothoraces, 3 (8%) had three pneumothoraces, and a single patient had four pneumothoraces. Six patients (15%) had bilateral pneumothoraces at the time of presentation. An additional seven patients (18%) progressed to bilateral pneumothoraces.
Twenty-three pneumothoraces (38%) resulted from trauma, and 37 (62%) were spontaneous. Traumatic pneumothoraces were attributed to insertion of a catheter (18 cases), transthoracic biopsy (2), transbronchial biopsy (1), and assault (2) . Eight traumatic pneumothoraces occurred in patients with acute PCP. Thirty-two (86%) of the 37 spontaneous pneumothoraces occurred in patients with acute PCP (24) or recent PCP (8) .
The risk factors for and radiographic findings of 60 pneumothoraces in 39 HIV-infected patients are shown in table 1.Prior PCP and use of aerosolized pentamidine were more common in patients with spontaneous pneumothoraces than in those with traumatic pneumothoraces. Preexisting pulmonary cystic disease was significantly more common in patients with spontaneous pneumothoraces than in patients with traumatic pneumothoraces (P < .01). Table 2 outlines the management and outcome of 60 pneumothoraces in 39 HIV-infected patients. For patients with spontaneous pneumothoraces associated with PCP, sclerotherapy with tetracycline (four patients) or doxycycline (two patients) resulted in the resolution of one pneumothorax, some improvement in two pneumothoraces, and no improvement in three. Thoracic venting devices were used in six (19%) of these pneumothoraces in five patients. On three occasions the device was permanently removed, in one case a device was removed and replaced with a thoracostomy tube, and in two cases the device remained in place until death. Thoracic vents were in place for a median of 20 outpatient days (range, 17-71 days). Attempts to localize an air leak with use of selective bronchoscopic occlusion (2 patients) and xenon ventilation (2 patients) were unsuccessful. A transbronchoscopic injection of fibrin was unsuccessful.
Discussion
Previous reports of pneumothoraces in HIV-infected patients have mostly focused on spontaneous pneumothoraces in homosexual men, and race has often not been documented [1] [2] [3] [4] . Our series of cases included one-third women and 87% African Americans, and over one-half of our patients were injection drug users. Our report is larger than previous reports and describes all pneumothoraces encountered, including spontaneous and traumatic.
Over one-third of the pneumothoraces in our study were attributed to trauma, and 78% of these were caused by insertion of a catheter. This finding may reflect a high rate of central venous catheter placement in patients with poor vascular access secondary to injection drug use.
Eighty-six percent of spontaneous pneumothoraces in our study were associated with acute or recent PCP, and these accounted for over one-half of all pneumothoraces. Spontaneous pneumothoraces developed in 5.6% of our patients who were admitted with PCP. These data and the high rates of bilateral and recurrent pneumothoraces are consistent with data in other reports of pneumothoraces in patients with AIDS. Whether the use of aerosolized pentamidine predisposed our patients to the development of pneumothoraces remains uncertain. The fact that our patients with spontaneous pneumothoraces used aerosolized pentamidine at a rate higher than that used by those who developed traumatic pneumothoraces may simply reflect a more advanced stage of HIV disease in the former group, as is suggested by the lower mean CD4 cell count in this group.
In our experience there was a mean size of 50% for spontaneous pneumothoraces associated with PCP, a finding consistent with those of two previous series [2, 4] . The fact that these spontaneous pneumothoraces are larger than those in the other groups in our study may reflect a different pathogenic process, which has been shown to involve direct extension of Pneumocystis organisms from the pulmonary interstitium into the pleura [6] .
The management of traumatic pneumothoraces in patients who did not have PCP was uncomplicated. However, the duration of tube placement was greater in our patients than in a cross section of hospitalized Veterans Affairs patients with iatrogenic pneumothoraces, who required 1~3 days, 4-7 days, and :?:8 days in 35%, 40%, and 25°;;) of cases, respectively [7] . In our series, traumatic pneumothoraces in patients with PCP were more difficult to manage and were associated with a 62% mortality. Spontaneous pneumothoraces that were not associated with PCP were uncommon, and the outcome of illness depended on whether the patient had coexisting disease. The mean duration of thoracostomy tube placement for this group of patients (6 days) is similar to the average time to a successful response to therapy (5.5 days) in a group of patients without AIDS who had spontaneous pneumothoraces [8] .
Patients with spontaneous pneumothoraces and PCP required thoracostomy tubes for prolonged periods in the hospital (mean 17 days). However, even this prolonged period does not account for the morbidity due to these pneumothoraces since 19% of them required an outpatient venting device. Sclerotherapy with use of tetracyclines for patients with spontaneous pneumothoraces helped only half of the patients who received it. Bleomycin and talc have been successfully used by other investigators for the treatment of spontaneous pneumothoraces, and animal experiments suggest that talc may be more effective than tetracycline for this condition [9] . Bronchoscopic maneuvers to occlude air leaks were unsuccessful in our series. Oneway thoracic vents, such as Heimlich valves, which have been used in the treatment of pneumothoraces in patients without AIDS, were helpful in our cases as they allowed 32% of the patients with persistent pneumothoraces to be discharged from the hospital.
A variety of invasive procedures, including videothorascopy with talc poudrage [10] , pleurectomy and diaphragmatic abrasion via lateral thoracotomy [11] , and video-assisted pleurectomy [11, 12] , have been successfully used to treat AIDS patients with persistent pneumothoraces. However, like our center, most other centers resort to surgery infrequently (e.g., surgery was performed in 3% of cases at one center [3] and in no cases at a second center [4] ).
Our mortality of 45% for those who were not being mechanically ventilated at the time of the pneumothorax is similar to the mortality among other AIDS patients with spontaneous pneumothoraces and PCP. It is possible that a pneumothorax is simply a marker of more extensive or prolonged PCP. One hundred percent mortality among our patients who developed a pneumothorax while being mechanically ventilated for PCP is similar to the mortality in the study by Byrnes et al. in which 12 of 13 patients died [ I] . In the three similar cases reported by McClellan et al. [2] , the pneumothoraces resolved.
Our review of pneumothoraces in HIV-infected adults demonstrates differences in the radiographic presentation, management, and outcome of this condition based on etiology. Although the duration ofchest tube placement is longer in patients with AIDS than in patients without AIDS, traumatic pneumothoraces are relatively easy to manage in patients without PCP. Spontaneous pneumothoraces are usually associated with PCP, and thus their management is complicated, the course is protracted, and the mortality is high. The use of thoracic vents allows some patients with persistent air leaks to be discharged from the hospital and may offer an alternative to surgery.
